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CLAIMS 



What is Claimed is: 



1. An implantable medical device, comprising: 

5 sensing means for sensing cardiac activity of a patient; 

first detector means for differentiating arrhythmias in response to differences in 
ventricular rate variabilities in the sensed cardiac activity and outputting a signal in response to 
the differentiated arrhythmias; and 

trigger means for receiving the signal from the detector means and initiating storage of 
10 the sensed cardiac activity. 

2. The device of claim 1, wherein the first detector means determines a number of beat-to- 
beat variations that are greater than a predetermined beat-to-beat variation and identifies the 
cardiac activity in response to the number. 

15 

3. The device of claim 2, wherein the first detector means determines whether the number of 
beat-to-beat variations that are greater than a predetermined beat-to-beat variation is greater than 
or equal to a predetermined count associated with the predetermined beat-to-beat variation. 

20 4. The device of claim 2, wherein the cardiac activity is determined to be an irregular 
rhythm in response to the number of beat-to-beat variations that are greater than the 
predetermined beat-to-beat variation being greater than or equal to a predetermined count 
associated with the predetermined beat-to-beat variation. 

25 5. The device of claim 2, wherein the cardiac activity is determined to be a regular rhythm 
in response to the number of beat-to-beat variations that are greater than the predetermined beat- 
to-beat variation being less than a predetermined count associated with the predetermined beat- 
to-beat variation. 
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6. The device of claim 1, further comprising second detector means for detecting a QRS 
interval corresponding to the cardiac activity to compute a first predetermined number of RR 
intervals, and wherein the first detector means computes a median RR interval corresponding to a 
predetermined number of the first predetermined number of RR intervals, computes beat-to-beat 

5 variation differences between the first predetermined number of RR intervals, and compares the 
beat-to-beat variation differences to a predetermined beat-to-beat variation corresponding to the 
median RR interval. 

7. The device of claim 6, wherein the beat-to-beat variation differences are calculated by 
10 taking the difference of the absolute value of RR(n)-RR(n-l), wherein RR(n) and RR(n-l) are 

consecutive RR intervals of the first predetermined number of RR intervals. 

8. The device of claim 6, wherein the first detector means determines whether a number of 
the beat-to-beat variation differences that are greater than the predetermined beat-to-beat 

15 variation is greater than a predetermined count associated with the predetermined beat-to-beat 
variation. 

9. The device of claim 8, wherein the cardiac activity is determined to be associated with an 
irregular rhythm in response to the number of the beat-to-beat variation differences that are 

20 greater than the predetermined beat-to-beat variation being greater than the predetermined count. 

10. The device of claim 9, wherein the irregular rhythm corresponds to atrial fibrillation. 

11. A method for discriminating heart rhythms in an implantable medical device, comprising 
25 the steps of: 

receiving a QRS interval corresponding to the heart rhythm and computing a first 
predetermined number of RR intervals fi-om the received QRS intervals; 

computing a median RR interval corresponding to a predetermined number of the first 
predetermined number of RR intervals; 
30 determining a predetermined beat-to-beat variation corresponding to the computed 

median RR interval; 



P-4825 



Patent 



-24- 

computing beat-to-beat variation differences between the first predetermined number of 
RR intervals; 

comparing the beat-to-beat variation differences to the predetermined beat-to-beat 
variation to determine variations in the beat-to-beat variation differences; and 
5 identifying the heart rhythm in response to the variations in the beat-to-beat variation 

differences. 

12. The method of claim 1 1 , wherein the step of computing beat-to-beat variation differences 
comprises calculating the difference of the absolute value of RR(n)-RR(n-l), wherein RR(n) and 

10 RR(n-l) are consecutive RR intervals of the first predetermined number of RR intervals. 

13. The method of claim 11, wherein the step of comparing comprises the steps of: 
determining the number of the beat-to-beat variation differences that are greater than the 

predetermined beat-to-beat variation; and 
15 determining whether the number is greater than a predetermined count corresponding to 

the computed median RR interval. 

14. The method of claim 13, wherein the step of identifying comprises the steps of: 
identifying the heart rhythm as an irregular rhythm in response to the number being 

20 greater than or equal to the predetermined count; and 

identifying the heart rhythm as a regular rhythm in response to the number being less than 
the predetermined count. 

15. The method of claim 14, wherein the irregular rhythm corresponds to atrial fibrillation. 

25 

16. A method for discriminating heart rhythms in an implantable medical device, comprising 
the steps of: 

sensing cardiac activity of a patient; 

differentiating arrhythmias corresponding to differences in ventricular rate variabilities in 
30 the sensed cardiac activity; and 

storing the sensed cardiac activity in response to the differentiated arrhythmias. 
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17. The method of claim 16, wherein the step of differentiating comprises the steps of: 
determining a number of beat-to-beat variation differences that are greater than a 

predetermined beat-to-beat variation; and 

identifying the cardiac activity in response to the number. 

5 

18. The method of claim 16, wherein the step of differentiating comprises the steps of: 
detecting a QRS interval corresponding to the cardiac activity to compute a first 

predetermined number of RR interval; 

computing a median RR interval corresponding to a predetermined number of the first 
1 0 predetermined number of RR intervals ; 

computing beat-to-beat variation differences between the first predetermined number of RR 
intervals; and 

comparing the beat-to-beat variation differences to a predetermined beat-to-beat variation 
corresponding to the median RR interval. 

f 

15 

19. The method of claim 18, wherein the beat-to-beat variation differences are calculated by 
taking the difference of the absolute value of RR(n)-RR(n-l), wherein RR(n) and RR(n-l) are 
consecutive RR intervals of the first predetermined number of RR intervals. 

20 20. The method of claim 17, wherein the step of differentiating further comprises the step of 
determining whether the number of beat-to-beat variation differences that are greater than the 
predetermined beat-to-beat variation is greater than or equal to a predetermined count associated 
with the predetermined beat-to-beat variation. 

25 21 . The method of claim 17, wherein the step of identifying comprises the steps of: 

determining the cardiac activity to be an irregular rhythm in response to the number of beat- 
to-beat variation differences that are greater than the predetermined beat-to-beat variation being 
greater than or equal to a predetermined count associated with the predetermined beat-to-beat 
variation; and 
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determiiiing the cardiac activity to be a regular rhythm in response to the number of beat-to- 
beat variation differences that are greater than the predetermined beat-to-beat variation being less 
than the predetermined count. 



5 22. The method of claim 21, wherein the irregular rhythm corresponds to atrial fibrillation. 

23. A method for discriminating between heart rhythms in an implantable medical device, 
comprising the steps of: 

computing a first predetermined number of RR intervals from received QRS intervals; 
10 computing a median RR interval corresponding to a predetermined number of the first 

predetermined number of RR intervals; 

determining a predetermined beat-to-beat variation and a corresponding predetermined 
count associated with the computed median RR interval; 

computing beat-to-beat variation differences between the first predetermined number of 
15 RR intervals; 

determining whether the computed beat-to-beat variation differences are greater than the 
predetermined beat-to-beat variation; and 

determining whether a number of the computed beat-to-beat variation differences that are 
greater than the predetermined beat-to-beat variation is greater than the predetermined count; 
20 identifying the heart rhythm as an irregular rhythm in response to the number being 

greater than or equal to the predetermined count; and 

identifying the heart rhythm as a regular rhythm in response to the number being less than 
the predetermined count. 



25 24. The method of claim 23, wherein the beat-to-beat variation differences are computed by 
taking the difference of the absolute value of RR(n)-RR(n-l), wherein RR(n) and RR(n-l) are 
consecutive RR intervals of the first predetermined number of RR intervals, and wherein the 
irregular rhythm corresponds to atrial fibrillation. 
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